Meniscal injury is one of the most common knee soft tissue injuries, commonly affecting young athletes and an older, degenerative population. Treatment largely depends on the type and extent of the injury with arthroscopic repair or meniscectomy being mainstays. Although nonsurgical approaches have been described, there is no published literature regarding a combination of indirect osteopathic techniques and rehabilitation in the management of these injuries. The current case report follows a 20-year-old male presenting with a 5-day history of acute knee pain, following trauma during an Australian Rules Football (AFL) match. An 8-week management plan of indirect osteopathic techniques and a tailored rehabilitation program was implemented. The Knee Injury and Osteoarthritis Outcome Score (KOOS) and the Lower Extremity Functional Scale questionnaires were utilised to measure outcomes. After the 8-week 2 treatment and rehabilitation program, the patient had exceeded the minimum detectable change score for all outcome measures. This case report suggests that osteopathic manipulative treatment and rehabilitation may be an alternative, non-surgical approach in the management of post-traumatic meniscal injuries.
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Introduction
Meniscal injuries are a common occurrence in young athletes, particularly in contact sports such as football and rugby (1, 2) . Due to the unique vascular anatomy of the meniscus, with only the outer third of the tissue having a ready blood supply (3) , treatment outcomes of these injuries can vary, based on the individual tear pattern. The type of treatment used varies and is largely dependent on the extent and location of the injury. Typically treatment is arthroscopic repair or meniscectomy (4). Appropriate management of these injuries is vital, as meniscal injury can significantly increase the risk of osteoarthritis development in later life (5).
Conservative management of meniscal injuries is the preferred method of treatment, particularly in the case of stable meniscal tears, as arthroscopic repair or meniscectomy also increases risk of OA development (6). Current guidelines recommend acute inflammation management (rest, ice, compression and elevation), anti-inflammatory medications and physiotherapy (7) in the early stages, prior to potential surgical intervention. There are examples of conservative manual therapy management of meniscal pathologies (8-11) however where studies have been undertaken they have usually been in degenerative rather than acute meniscal presentations (10, 11). The current case report explores the application of indirect osteopathy manual therapy techniques combined with exercise rehabilitation as an alternative strategy for the management of an acute knee meniscal pathology.
Patient Information
A 20-year-old male patient presented to a metropolitan-based student-led osteopathy clinic (Melbourne, Australia) complaining of left knee pain with associated joint effusion and bruising. The patient reported diffuse, constant aching pain over the entire knee, with regular sharp exacerbations localized to the anteromedial aspect. Major functional limitations were identified by the patient, and a self-rated pain level of 7/10 on a visual analogue scale. The functional limitations identified by the patient largely centred on a near total inability to bear weight on the affected limb, which in turn impeded any ADL's such as walking, standing from a seated position or climbing stairs at university. The onset of the complaint was four days prior to presentation following a moderate trauma whilst playing Australian Rules football. The patient reported jumping and landing on a hyperextended knee, while simultaneously receiving a heavy contact to the left side of the body from another player. This caused the patient to twist heavily on the fully extended left knee. The patient reported a sensation of "tearing" and the knee immediately gave way. The patient was unable to weight bear and was carried off the field where the left knee was immediately placed in a compressive bandage, and ice applied to assist with control of swelling. The patient continued to apply ice hourly in the days prior to presentation to the clinic.
The medical and family medical history was unremarkable, and there were no red or yellow flags, no current/past major illnesses, and the patient was not currently taking any medications.
There was no previous history of lower limb injury reported despite a long history of participation in contact sport. Psychosocial factors were of little concern as the patient reported being quite active, a good diet, non-smoker, and consumed alcohol occasionally. The patient had not sought any treatment for the current knee complaint.
Clinical Findings
The physical examination findings are summarised in Table 1 below. The examination of the patient was guided by the clinical history and informed by the literature with regard to examination of acute knee complaints (12) (13) (14) (15) (16) (17) (18) .
Diagnostic Assessment
Based on the patient's history and physical examination, a working diagnosis of an acute left medial meniscus injury was made (9). This diagnosis was based on the mechanism of injury, positive orthopaedic testing (Apley's, McMurray's and Thessaly's), pain on palpation of the medial joint line, and pain with passive knee flexion and extension at end-range (18) .
Differential diagnoses were pathologies affecting the knee cruciate and collateral ligaments.
Ligament stress testing (Table 1) did not provide support for these differentials.
The patient was provided with information regarding treatment options, including no treatment, obtaining diagnostic imaging to confirm/refute the working diagnosis, and seeking an orthopaedic surgical opinion. As the patient was of limited financial means, it was agreed that an 8-week conservative management and rehabilitation program would be implemented, with progress being monitored over that time. Utilisation of conservative care prior to surgery is also supported in the literature (20) . Should there have been no response to the management plan, the patient would be referred for diagnostic imaging and a surgical opinion.
To aid in monitoring the management plan, patient-reported outcome measures (PROMs) were used. The Knee Injury and Osteoarthritis Outcome Score (KOOS) (21, 22 ) and the Lower Extremity Functional Scale (23, 24) were utilised as both are valid measures of functional limitations in lower limb and knee injuries. Pre-treatment scores for the PROMs are presented in Table 2 .
Timeline
The planned and executed treatment regimen was spread over 5 treatments in eight weeks ( Figure 1 ).
Intervention
Each treatment session was divided into three components: 1) 15 minutes for re-examination and history taking; 2) a 15-minute session of osteopathic manual therapy (OMT) aimed at symptom reduction and assisting in tissue healing; and, 3) a 15-minute exercise rehabilitation session including teaching and monitoring the patients' at home exercise and care.
Osteopathic manual therapy (OMT)
The OMT component utilised indirect osteopathic techniques (26, 27) with their administration varying based on clinical findings such as patient response, palpatory cues and range of motion changes. Specific techniques included strain-counterstrain (28) to tender points surrounding the knee; balanced ligamentous tension techniques to the knee (29), patellofemoral and superior tibiofibular joints, as well as the ankle and hip; and indirect myofascial release techniques to surrounding structures (30) .
Exercise rehabilitation
Cavanaugh & Killian (31) suggest a protocol-based program is less effective for the management of meniscal injuries than a tailored approach informed by current medical and biomechanical knowledge. As such the patients' rehabilitation plan was designed in stages and evaluated the response evaluated at each treatment session. Progression of the rehabilitation plan was guided by the patients' response to exercises. The patient's rehabilitation program was designed in four stages (32) , from initial to return to sport.
Follow-up and Outcomes
After the eight-week treatment regimen, the patient-reported outcome measures were reevaluated ( Table 3 ). The patient showed improvement greater than the minimum detectable change score for all KOOS subscales and for the LEFS. Additionally, the patients' self-reported pain score had reduced by 6 on a 10-point VAS. Clinically, the patient showed almost complete functional resolution, being able to run, hop and jump without pain and disability, and had complete restoration of both active and passive ranges of motion, without pain, even with pressure applied at end-range.
The patient reported being moderately compliant with the exercise rehabilitation plan, performing exercises as per the schedule (Table 3 ) and as instructed most of the time. Treatment and rehabilitation was well tolerated, with no adverse events reported, and no post-treatment pain at any time.
Discussion
The case report presents the conservative, non-surgical management of an acute knee meniscus pathology. A combination of manual therapy, in the form of indirect osteopathy manual techniques (26) and exercise rehabilitation, allowed the patient to return to performing a range of functional movements that were impaired following injury. The improvement in these functional movements is supported by the change in the KOOS and LEFS scores above their respective MDC score (23, 25) . Further, the number of treatment sessions for the patient was Indirect osteopathy manual techniques (26) were chosen for the patient given the acute nature of the injury and substantial reduction in range of motion, particularly at the initial appointment.
These techniques are applied in the direction of 'ease' -taking the tissue tension away from the restrictive barrier. As this is intended to reduce tension in the tissues it is viewed as less stressful on the injured structures. A literature review by Tozzi (27) noted that there had been no reports of injuries with indirect techniques had been reported in the literature. Later reviews (33, 34) support that of Tozzi (27) , although they suggest that mild reactions to manual therapy are quite common. These reactions include muscular soreness, headaches and body aches, however these appear to be related to direct, rather than indirect, manual therapy techniques (stretching, massage and manipulation). Indirect techniques were applied throughout the management plan described previously with no adverse effects or post-treatment soreness (27) .
It is posited that this may be due to the low-force nature of the indirect treatment techniques used, where the forces on the structures being treated, such as the knee, are potentially less than that with direct manual therapy techniques such as mobilisation or soft tissue massage.
The authors found little research to support the use of these indirect techniques in knee complaints specifically however there is emerging research (35, 36) on the mechanism by which these techniques work. The current case report suggests there was a safe role for these techniques in the management of an acute knee pathology that did not require an immediate surgical opinion. The role of these techniques includes pain reduction and improvement in joint range of motion (30) . In addition for this case the patient did not require any analgesic or antiinflammatory medications to assist with their management. This is significant, due to the risk associated with the use of pharmaceuticals (37, 38), and limitation of their use for improving patient outcomes.
There are a number of limitations in this case report. Firstly, diagnostic imaging may have helped to confirm or refute the working diagnosis although the clinical history and examination may have provided enough information to support the diagnosis (16, 18) . Consideration was given also to the patient's financial status as to whether imaging would be ordered. In the current report the patient was of limited financial means, therefore diagnostic imaging was not obtained in the first instance. Secondly, range of motion (ROM) measurements using a goniometer would have allowed for more accurate documentation in change of ROM. That said, the management plan emphasised changes in functional activities using PROM therefore ROM would have provided little additional supporting information. Thirdly, it is difficult to conclude whether one of the OMT or exercise rehabilitation had a more significant impact than the other.
The outcome reported in the current case report suggests that a combination of indirect OMT and exercise rehabilitation may be an approach to the management of an acute knee meniscal pathology. Case-series, case-control or cohort studies would be valuable in ascertaining whether this management strategy provides benefits to a wider range of patients, including those undertaking rehabilitation post meniscal surgery.
Patient Perspective
The patient was contacted several months after their treatment had concluded to provide their perspective about the treatment. The patient identified an initial "disbelief" that the gentle treatment techniques used would be effective, as they were unlike any that they had previously experienced with manual therapy care. After the initial few treatments however, First Treatment.
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